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systematic review

Jai Mistry,"? Nicola R Heneghan
Alison Rushton © 23

ABSTRACT

Introduction Neuropathic low back-related leg pain
(LBLP) can be a challenge to healthcare providers to
diagnose and treat. Accurate diagnosis of neuropathic
pain is fundamental to ensure appropriate intervention

is given. However, to date there is no gold standard to
diagnose neuropathic LBLP. Patient examination guidelines
and screening tools have been developed and validated
for the purpose of diagnosing neuropathic pain in LBLP;
however, there has been no systematic review conducted
to compare the diagnostic validity of these methods.
Therefore, this systematic review will investigate the
diagnostic utility of patient history, clinical examination and
screening tool data to identify neuropathic pain in LBLP.
Methods and analysis This protocol is informed and
reported in line with the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis-Protocols. CINAHL,
EMBASE, MEDLINE, Web of Science, Cochrane Library,
AMED, Pedro, PubMed, key journals and grey literature
will be searched rigorously to find diagnostic accuracy
studies investigating patient examination data to identify
neuropathic pain in LBLP patients. Two independent
reviewers will conduct the search, extract the data and
assess risk of bias for included studies using the Quality
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Assessment of Diagnostic Accuracy Studies 2 tool. The
overall quality of included studies will be evaluated using
Grading of Recommendations, Assessment, Development
and Evaluation guidelines. A meta-analysis will be
conducted if deemed appropriate. Otherwise, a narrative
synthesis will be conducted.

Ethics and dissemination No research ethics is required
for this systematic review since patient data will not

be collected. This review will help to inform healthcare
professionals and researchers on the most effective means
in which to diagnose neuropathic pain in LBLP. Results

of this review will be submitted for publication in a peer-
review journal and conference presentations.

PROSPERO registration number CRD42019140861

INTRODUCTION

Neuropathic pain is widely recognised as a
pain syndrome which is both difficult to diag-
nose and treat.! The International Association

> Timothy Noblet,"? Deborah Falla © >3

Strengths and limitations of this study

» This will be the first systematic review to evaluate
the diagnostic validity of patient history, objective
examination and screening tool data to identify neu-
ropathic pain in low back-related leg pain.

» Studies will be obtained from a wide range of plat-
forms including electronic databases, key journals
and the grey literature.

» This systematic review will be conducted accord-
ing to The Cochrane Handbook for Diagnostic Test
Accuracy studies.

» Studies will be assessed for risk of bias using the
Quality Assessment of Diagnostic Accuracy Studies
2 tool and the overall quality of evidence will be
reported using the Grading of Recommendations
Assessment, Development and Evaluation.

» A limitation of this review is an acknowledged lack
of an accepted reference standard for this type of
diagnosis.

of the Study of Pain defines neuropathic pain
as ‘pain that arises as a direct consequence of
a lesion or diseases affecting the somatosen-
sory nervous system’.” People experiencing
low back pain (LBP) with associated leg pain
are among the most common subgroups to
experience neuropathic pain.’ Low back-
related leg pain (LBLP) compared with LBP
alone is associated with increased disability,
pain and poorer quality of life.* LBLP is gener-
ally clinically diagnosed as sciatica (lumbar
radicular) or referred pain (involving non-
neural structures); sciatica is considered
neuropathic in nature whereas referred pain
is considered nociceptive.” However, there is
evidence to suggest the coexistence of both
pain mechanisms in LBLP,6 and evidence for
sciatica presenting without neuropathic pain
and referred pain presenting with neuro-
pathic pain.7 In a recent systematic review

BM)

Mistry J, et al. BMJ Open 2019;9:¢033187. doi:10.1136/bmjopen-2019-033187 1

“ybBuAdoo Aq parosloid 1sanb Aq 202 ‘0z Arenuer uo jwodwq uadolwg//:dny wolj papeojumoq ‘6T0Z JOqWSAON g U0 /8TEE0-6T0Z-Uadolwg/9eTT 0T sk paysiignd 1say :uado rINg


http://bmjopen.bmj.com/
http://orcid.org/0000-0001-7599-3674
http://orcid.org/0000-0003-1689-6190
http://orcid.org/0000-0001-8114-7669
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2019-033187&domain=pdf&date_stamp=2019-10-22
http://bmjopen.bmj.com/

investigating the prevalence, characteristics and prog-
nosis of neuropathic pain in LBLP in a primary care
setting, Harrisson et al’ found that prevalence estimates
of neuropathic pain in LBLP ranged from 19% to 80%.
Nevertheless, the findings of this review must be observed
with caution as the review itself presents with moderate
risk of bias. A factor which may have contributed the large
range of prevalence could be the difference in measuring
neuropathic pain.® Methods of measuring neuropathic
pain in the included studies of Harrisson et al’s review’
included: clinical history taking,”” screening tools” ' and
imaging.®!!

Identification of patients with neuropathic pain in
LBLP is essential as pharmaceutical intervention may
improve patient outcomes.” The National Institute for
Health and Care Excellence (NICE)'? recommend medi-
cations such as amitriptyline, duloxetine, gabapentin or
pregabalin during initial management of neuropathic
pain. Further advice regarding medication prescription
and onward referral to the wider multidisciplinary team
are described for neuropathic-pain-specific syndromes. In
comparison to the NICE guidelines for LBP and sciatica,"”
pharmacological and further intervention recommenda-
tions differ, highlighting the importance of accurate iden-
tification of neuropathic pain to optimise evidence-based
intervention.

There is no gold standard for diagnosing neuro-
pathic pain."* Consequently, expert opinion guidelines'
through a Delphi study and a variety of screening tools
have been developed and used as reference standards in
research studies.” Neuropathic pain in LBLP research
is most commonly identified using screening tools,
including: PainDetect,” Leeds Assessment of Neuropathic
Symptoms and Signs'® and Douleur Neuropathique 4."
Patient history and clinical examination data are also used
but not as often.’ Studies have been conducted to inves-
tigate the diagnostic validity of screening tools'” '® and
patient history/clinical examination data.'” ' However,
these results have not been synthesised and evaluated.
In order to ascertain the diagnostic validity of patient
history, clinical examination and screening tool data to
identify neuropathic pain in LBLP, a systematic review is
required.

Objective

To evaluate the diagnostic utility of patient history, clin-
ical examination and screening tool data in order to iden-
tify neuropathic pain in adults presenting with LBLP.

METHODS

A systematic review will be conducted according to this
predefined protocol designed using The Cochrane Hand-
book for Diagnostic Test Accuracy studies and the Centre
for Reviews and Dissemination (CRD, 2009).%" An initial
scoping review of the literature informed the feasibility
of the study objective being addressed. The protocol is
reported in line with the Preferred Reporting Items for

Systematic Reviews and Meta-Analysis-Protocols (PRIS-
MA-P) checklist.?! Protocol amendments will be recorded
and included in dissemination.

Patient and public involvement

Information from patients and the public has informed
the conception and requirement for this review as part
of an existing programme of research that is centred
on lumbar spinal surgery for back-related leg pain and
patient outcome.

Eligibility criteria

Inclusion criteria

Eligibility criteria were informed using the Sample,
Phenomenon of Interest, Design, Evaluation, Research
Type (SPIDER) guidelines.*

(S) Sample: adult patients (age >18 years) with LBLP.

(PI) Phenomenon of Interest: neuropathic pain in
LBLP.

(E) Evaluation: any study reporting on the diagnostic
validity of patient history (includes any component of
a patient history, for example, pain location, history of
nerve injury, pain description and so on), clinical exam-
ination (includes any component of a physical clinical
examination, for example, neurodynamic testing, quanti-
tative sensory testing, movement provocation tests and so
on), screening tool data to identify neuropathic pain in
LBLP. The use of imaging as a clinical indicator of neuro-
pathic pain in LBLP will not be considered in this review
as it is well established that structural abnormalities are
not directly correlated with symptom presentation.”

(D) Design: any study design using primary diagnostic
accuracy data. However, optimal study design would be
cross-sectional studies.”* Data including specificity, sensi-
tivity, likelihood ratios (LRs) and predictive values (PVs)
or presenting the raw data needed for calculation of these
values.

(R) Research type: quantitative.

Exclusion criteria

Studies not written in English will be excluded. Studies
that did not compare patient history and/or clinical
examination and/or screening tools against a refer-
ence standard (eg, clinical expert opinion) will also be
excluded.

Information sources

Each database will be searched from inception to 31 July
2019. The search strategy will be specific to each data-
base. There will be no geographical restrictions. The
databases that will be searched are CINAHL, EMBASE,
MEDLINE, Web of Science, Cochrane Library, AMED,
Pedro and PubMed. Hand searching of key journals will
include: Musculoskeletal Science and Practice, PAIN, Euro-
pean Journal of Pain, The Journal of Pain and The Clinical
Journal of Pain. The Cochrane Back Review Group and the
reference lists of all included studies will be reviewed for
further relevant studies. Grey Literature will be searched
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Box 1 Example of Medline OvidSP search strategy 1948-
July 2019

1. exp “Sensitivity and Specificity”/ or Diagnostic accuracy.mp.
2. diagnostic utility.mp.
exp “Reproducibility of Results”/ or exp “Sensitivity and Specificity”/
or diagnostic reliability.mp.
lor2or3
patient history.mp.
patient interview.mp.
subjective history.mp.
subjective examination.mp.
9. physical examination.mp. or exp Physical Examination/
10. physical testing.mp.
11. objective examination.mp.
12. objective history.mp.
13. clinical examination.mp.
14. clinical testing.mp.
15. case ascertainment tool$.mp.
16. screening tool$.mp.
17. questionnaire$.mp. or exp “Surveys and Questionnaires”/
18. 50r6,7,8,9,10,11,12,13,14,15,16, 17
19. 4and 18
20. neuropathic pain.mp. or exp Neuralgia/
21. radicular.mp. or exp Radiculopathy/ or exp Intervertebral Disc
Displacement/ or exp Spinal Nerve Roots/
22. exp Sciatic Neuropathy/ or exp Sciatic Nerve/ or sciatic$.mp.
23. 20 or 21 or 22
24. 19 and 23
25. low back pain.mp. or exp Back Pain/ or exp Low Back Pain/
26. low back related leg pain.mp. or exp Sciatica/
27. 250r 26
28. 24 and 27

@

o N o ol &

via the British National bibliography for report literature,
OpenGrey and EThOS.

Search strategy

The search strategy was developed by JM in discussion
with the supervisory team and a specialist librarian. The
search strategy will be specific to each database. The key
terms used for the search will include diagnostic validity,
patient history, clinical examination, screening tool,
neuropathic pain and LBLP. For all key terms, a list of
synonyms and truncations will be used within the search.
See example in box 1.

Study records

Data management

Endnote Version X8 (Clarivate Analytics) software
programme will be used to manage citations, references
and bibliographies. EndNote will allow for duplicates to
be identified and removed as well as storing of abstracts
and full texts.

Selection process

Two review authors (JM, TN) will perform independent
searches. Stage 1 of the selection process will involve
screening of titles and abstracts using the eligibility criteria
allowing for sub-categorisation into included/excluded/

unsure groups.” Stage 2 will involve retrieval of the full
text of potentially relevant studies which will then be inde-
pendently assessed by each reviewer (JM, TN). Studies
will be included when both reviewers have assessed
the full text for eligibility against the eligibility criteria.
Disagreements will preferably be resolved through discus-
sions or, if required by a third author (AR). There will not
be blinding to trial authors, journals or institutions. The
kappa statistic will be used to assess agreement between
review authors at title/abstract screening stage and full-
text screening stage.”’

Data collection process

Two review authors (JM, TN) will extract data inde-
pendently using a customised data extraction form
developed using The Cochrane Handbook for Diag-
nostic Test Accuracy studies.” Initial piloting of the data
extraction form will ensure all relevant information is
collected. Disagreements will be resolved by consensus
or, if required, by the third reviewer (AR), and the third
reviewer will also independently check the data to ensure
clarity and consistency. Study authors will be contacted
via email,27 where required, in order to retrieve omitted
or clarify study findings.

Data items

Data extracted will include study title, author and publi-
cation date, study design, participant characteristics (eg,
age, gender, comorbidities), index test (which will be a
test of diagnostic accuracy, specifically a component of
patient history or clinical examination or a screening
tool), comparator test, reference standard and data
regarding the diagnostic validity of tests. Where data are
available diagnostic accuracy data will be inputted into
2x2 contingency tables.”® The scoping review informed
the feasibility of data being available. The key data of
interest will be the diagnostic validity data and these
values include sensitivity, specificity, PVs and LRs.

Risk of bias in individual studies

Risk of bias of included studies will be assessed inde-
pendently by the two reviewers (JM, TN) using the
QUADAS-2 tool.” QUADAS-2 is developed from the
original QUADAS tool and is recommended to assess
the risk of bias of primary diagnostic accuracy studies.”
QUADAS-2 consists of four domains with questions
related to patient selection, index test, reference stan-
dard and flow and timing. Risk of bias for individual items
is judged as ‘high’, ‘low’ or ‘unclear’ and a subsequent
summary judgement of ‘at risk or low risk’ will be obtained
for each study overall.* Any disagreements between the
two reviewers will be discussed in a consensus meeting.
The third reviewer (AR) will be consulted where neces-
sary. Cohen’s k will be used to assess agreement between
the two reviewers.*

Summary measures
Sensitivity, specificity, PV and LR will be presented as
summary measures. In cases where only raw data are
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presented, the sensitivity, specificity, PVs and LRs will
be calculated according to the formulae of Akobeng.?’O
Summary measures will include details regarding level
of accuracy of sensitivity and specificity,” discriminatory
properties of the test’”” and strength of agreement in
reliability.”

Data synthesis

Heterogeneity will be explored to evaluate if the studies
are suitable for a meta-analysis. Study design, popula-
tion, comparable diagnostic data and reference stan-
dard will be considered for clinical comparison.”
Following evaluation of scoping searches of the current
available literature, pooling of data may not be possible
due to heterogeneity within study design, population
and reference standard. However, a meta-analysis will
not be ruled out until data are assessed and, if deemed
appropriate, a meta-analysis will be conducted. If a
meta-analysis is not possible, a narrative synthesis will be
conducted. The narrative synthesis will be conducted
in line with previously recommended guidance for a
narrative synthesis in systematic reviews.” The narra-
tive synthesis will consist of three sections: developing
a preliminary synthesis of findings of included studies,
exploring relationships in the data and assessing the
robustness of the synthesis.”> Preliminary synthesis of
findings will be conducted with a short textual descrip-
tion of each included study. Exploring data relationships
will be facilitated through thematic analysis to identify
any common themes/trends within the included studies.
The robustness of the data of included studies will be
contextualised using Grading of Recommendations,
Assessment, Development and Evaluation (GRADE)
and the QUADAS-2 in a narrative format. Synthesis
will bring together measures of diagnostic validity for
data regarding patient history, clinical examination and
screening tools. Within the narrative synthesis, reasons
for data heterogeneity will be explored by considering
study design, population, comparable diagnostic data
and the reference standard.

CONFIDENCE IN CUMULATIVE EVIDENCE

The strength of the overall body of evidence will be
assessed using the Grading of Recommendations, Assess-
ment, Development and Evaluation guidelines (GRADE).
GRADE will be used as recommended for diagnostic
accuracy test studies.”® The GRADE approach begins
by assigning a starting level of quality to findings, both
cross sectional and cohort studies are considered ‘high
quality’ whereas other quantitative study types are consid-
ered ‘low quality’.*® Subsequently, five factors are consid-
ered that can lead to a downgrading/or upgrading of the
GRADE ranking; these include risk of bias, inconsistency
of evidence, indirectness of evidence, imprecision of
results and publication bias.*

CLINICAL IMPLICATIONS

Accurate diagnosis of neuropathic pain in LBLP is
important as this will help to ensure precision manage-
ment by healthcare professionals regarding the most
appropriate intervention. Notwithstanding the range of
approaches, including patient history, clinical examina-
tion and screening tools suggested to identify neuro-
pathic LBLP, there is a lack of consensus regarding the
most valid diagnostic method. This systematic review will
collate data regarding the diagnostic validity of various
means of identifying neuropathic pain in LBLP, to high-
light the method which is superior. In doing so, health
professionals will be made aware of the most valid method
to use within clinical practice. This will enable timely and
effective management of patients with neuropathic pain
in LBLP.

Potential limitations of this review arise from our
acknowledged lack of an accepted reference standard for
this type of diagnosis, and therefore data on diagnostic
accuracy might be limited. If the study’s findings do not
permit for the research question to be answered (eg, due
to heterogeneity among the current literature) then clear
priorities for further research will be suggested following
data synthesis in order to address this research question
appropriately.

ETHICS AND DISSEMINATION

There will be no research ethics required for this system-
atic review due to no patient data being collected. This
review will help to inform healthcare professionals and
researchers on the most effective means in which to diag-
nose neuropathic pain in LBLP. Results of this review will
be disseminated in a peerreview journal and relevant
conferences.
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